Extensive re-modelling of the transpeptidase domain of penicillin-binding protein 2B of a penicillin-resistant South African isolate of Streptococcus pneumoniae.
Clinical isolates of Streptococcus pneumoniae that have greatly increased levels of resistance to penicillin (greater than 1000-fold) have been reported from South Africa during the last ten years. Penicillin resistance in these strains is entirely due to the development of penicillin-binding proteins (PBPs) with decreased affinity for penicillin. We have cloned and sequenced the coding region for the transpeptidase domain of penicillin-binding protein 2B from three penicillin-sensitive strains of S. pneumoniae and from a penicillin-resistant South African strain. The amino acid sequences of the transpeptidase domains of PBP2B of the three penicillin-sensitive strains were identical and there were only between one and four differences in the nucleotide sequences of their coding regions. The corresponding region of the PBP2B gene from the penicillin-resistant strain differed by 74 nucleotide substitutions which resulted in 17 alterations in the amino acid sequence of PBP2B. The most remarkable alteration that has occurred during the development of the 'penicillin-resistant' form of PBP2B is the substitution of seven consecutive residues in a region that is predicted to form a loop at the bottom of the penicillin-binding site.